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\S 1.
2
$q”=R(t, q, q’)$ , ( $R$ $q,$ $q’$ )
, , 6 Painleve’ $P_{I},$ . . $,$ $,$ $P_{VI}$ ,




$P_{VI}arrow P_{v}\nearrow$ $\backslash _{P_{II}}arrow P_{I}$
$\searrow P_{IV}\nearrow$
. , Painlev\’e ,
( $P_{I}$ )Riccati
, Gauss Kummer, Bessel,






, Painlev\’e , Grassmann Gr(2, 4)
, GL(4)
. (1), (2) 4
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(3) $2+2$
$1+1+1+1arrow 2+1+1\nearrow$ $\backslash _{4}$
$\sim_{3+1}\nearrow$
.
4 $P_{VI}$ . $P_{VI}$ , Painleve’
, Hamilton
(4) $\frac{dq}{dt}=\frac{\partial H}{\partial p}$ , $\frac{dp}{dt}=-\frac{\partial H}{\partial q}$









monodromy . , (6) $\mathbb{P}^{1}$ 4
$x=0,1,$ $t,$ $\infty$ , Riemam scheme .
$\{\begin{array}{llllllll}x =0 x =1 x =t x=\infty x=q 0 0 0 \alpha 0 \kappa_{0} \kappa_{1} \kappa_{t} \alpha+\kappa_{\infty} 2\end{array}\}$
$\alpha$ Fuchs
$2\alpha+\kappa_{0}+\kappa_{1}+\kappa_{t}+\kappa_{\infty}+2=3$
, $x=q$ , 1
. $x=q$ , $H$ (5) .
$P_{VI}$ (6) monodromy .
$X=\mathbb{P}^{1}\backslash \{0,1, t, \infty\}$ 1 $x_{0}$ , . $x_{0}$ $Y(x)$ .
$Y(x)$ monodromy $\rho:\pi_{1}(X,x_{0})arrow$ GL(2) $\gamma\in\pi_{1}(X,x_{0})$
$Y(x)$ $\gamma_{*}Y$ $Y$
$\gamma_{*}Y=Y\cdot\rho(\gamma)$
$\rho(\gamma)\in$ GL(2) $\gamma$ .
, $t$ $t=t_{0}$ , $\pi_{1}(X, x_{0})$ $t_{0}$
, $Y$ $t$ , monodromy $t$
. .
58
1.1. $(q(t),p(t))$ $P_{VI}$ $x_{0}$ $Y$
monodromy $t$ .
$P_{1}$ 4 1 $+$ 1 $+$ 1 $+$ 1 . $P_{VI}$ 4
2 $+$ 1 $+$ 1 , monodromy , Poincar\’e
rankl 1 2 .
, , 4 GL(4) ( $\mathfrak{g}\mathfrak{l}(4)$ )
strati cation stratum .
Jordan ,
( \S 2 ). Painlev\’e
, 4 .
2 Mason Woodhouse [2] . ,
Yang-Mills ,
Painlev\’e . [3] , Schlesinger ,
Yang-Mills Twistor Ward
. , , [1],
[4], [5], [6] .
, , , Schlesinger
.
, “Kummer 24 ” Gauss
, Kummer 2 ,
Weyl . , Gauss
, $9^{((4)}$ stratification strata
. , level
. , Gauss
Grassmann GL(2) $\backslash Z(Z$ 2-minor
$0$ $2\cross 4$ ) 1, Gauss ,
$\mathbb{P}^{1}$ 4 GL(2) $\backslash Z/H(H\subset GL(4)$
Cartan ) .
.





$G=$ GL$(N+1)$ . $G$




. $a\in G$ $O(a)$ , $Z_{G}(a)$ .
$O(a)=\{gag^{-1}\in G|g\in G\}$ ,
$Z_{G}(a)=\{g\in G|Ad_{9}(a)=a\}=\{g\in G|ga=ag\}$ .
$Z_{G}(a)$ $a$ $G$ , a . $O(a)$
$Z_{G}(a)$ $\dim G=\dim O(a)+\dim Z_{G}(a)$ .
2.1. $a\in G$ , $\dim O(a)$ , $\dim Z_{G}(a)$
$N+1$ .
2.2. $a\in G$ $a$ Jordan Jordan
. $N+1$ $\lambda=(n_{1}, \ldots, n_{\ell})$
$a$ .
$a\sim(\begin{array}{llll}A_{1} A_{2} \ddots A_{\ell}\end{array})$ , $A_{k}=$ $(^{a_{k}}$
$1$
. .. $\cdot$ $a_{k}1)$ $a_{i}\neq a_{j}$ .
2.3. $a\in G$ 2.2 Jordan . $a$
(7) $Z_{G}(a)=J(n_{1})\cross\cdots xJ(n_{\ell})$
.
(8) $J(n)=\{(\begin{array}{lllll}h_{0} h_{l} \ldots h_{n-1} \ddots \ddots \vdots \ddots \vdots . h_{1} h_{0}\end{array})\}\subset GL(n)$
$n$ Jordan . (8) $[h_{0}, h_{1}, \ldots, h_{n-1}]$ .
2.3 , Jordan $N+1$
$\lambda$ . , , $H_{\lambda}$ . $H_{\lambda}$ $G$
.
, $H_{\lambda}$ , .











2.5. $J(n)arrow \mathbb{C}^{\cross}\cross \mathbb{C}^{n-1}$
$[h_{0}, h_{1}, \ldots, h_{n-1}]\mapsto(h_{0}, \theta_{1}(h), \ldots, \theta_{n-1}(h))$
, . , $\mathbb{C}^{n-1}$
.
\S 3. TWISTOR MONODROMY
$N$ $\mathbb{P}^{N}$ $x=(x_{0}, x_{1}, \ldots,x_{N})$ . $[x]$ $x$
.
3.1. $H_{\lambda}$ $\mathbb{P}^{N}$ $\mathbb{P}^{N}xH_{\lambda}arrow \mathbb{P}^{N}$
(10) $([x], h)\mapsto[xh]$
.
$\lambda=(n_{1}, \ldots, n_{\ell})$ , $x$
(11) $x=(x^{(1)}, \ldots, x^{(\ell)})$ , $x^{(k)}=(x_{0}^{(k)}, \ldots, x_{n_{k}-1}^{(k)})$
$h=(h^{(1)}, \ldots, h^{(\ell)}),$ $h^{(k)}\in J(n_{k})$
$[xh]=[x^{(1)}h^{(1)}, \ldots, x^{(\ell)}h^{(\ell)}]$
.
3.2. $U\subset \mathbb{P}^{N}$ rank $r$ $\pi:Earrow U$
.
(1) $U$ $H_{\lambda}$ $(x\in U,g\in Harrow xg\in U)$ .
(2) $H_{\lambda}$ $E$ .





$\lambda$ $z\in$ Mat$(2, N+1)$
$z=(z^{(1)}, \ldots, z^{(\ell)})$ , $z^{(k)}=(z_{0}^{(k)}, \ldots, z_{n_{k}-1}^{(k)})\in$ Mat $($ 2, $n_{k})$
. Mat$(2, N+1)$ $Z$
$Z=\{z\in$ Mat$(2, N+1)\det(z_{0}^{(k)}, z_{0}^{(l)})\neq 0$ $(1 \leq k\neq l\leq\ell)\}$
$\det(z_{0}^{(k)}, z_{1}^{(k)})\neq 0$ ,
. $\Phi:\mathbb{P}^{1}\cross Zarrow \mathbb{P}^{N}$
(13) $([\zeta], z)\mapsto[\zeta z]=[\zeta z^{(1)}, \ldots, \zeta z^{(\ell)}]$
. $\zeta=(\zeta_{0}, \zeta_{1})$ $\mathbb{P}^{1}$ . $\overline{\zeta}=(1, \zeta)$
.
3.3. $U\in \mathbb{P}^{N}$ line , $\pi:Earrow U$ $U$ rank $r$
.
(1) $U$ $H_{\lambda}$ $\mathbb{P}^{N}$ .
(2) $H_{\lambda}$ $U$ $E$ .
(3) $E$ $U$ line .




3.4. Mason Woodhouse [2], [3] , 3.2, 3.3 , $\nabla$
(12) (14) . ,
Schlesinger . 3.2, 3.3 .




3.5 Painlev\’e Schlesinger .
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\S 4.1. Schlesinger . $N+1$ $\lambda=(1, \ldots, 1)$ . $Z\subset$ Mat$(2, N+1)$
$Z’=\{z=(\begin{array}{llll}-t_{0} -t_{1} .\cdot -t_{N}1 1 \cdots 1\end{array})$ $t_{i}\neq t_{j}$ $(i\neq j)\}$
. $\lambda$ $H=H_{\lambda}$ $G$ Cartan , $H$ $Z$
. $Z/H$ $Z’$ .
$\Phi:\mathbb{P}^{1}\cross Z’arrow \mathbb{P}^{N}$
(16) $([\zeta], z)\mapsto[\zeta z]=(\zeta z_{0}:. .. :\zeta z_{N})$
. 33 $\nabla$ , $\mathbb{P}^{1}\cross Z’$
$\Phi^{*}\nabla=d-\Phi^{*}\omega\wedge$ $\Phi^{*}\omega$ local
$\Phi^{*}\omega=\sum_{j=0}^{N}\tilde{A}_{j}(t)d\log(\zeta-t_{j})$ , $\sum_{i}A_{i}=0$
. $\tilde{A}_{j}$ $A_{j}$ . ,
$\Phi^{*}(dv-\omega A\omega)=0$ , Schlesinger
(17) $dA_{i}+ \sum_{j\neq i}[A_{i}, A_{j}]\frac{dt_{i}-dt_{j}}{t_{i}-t_{j}}=0$ , $(i=0, \ldots, N)$
.
\S 4.2. Painlev\’e $P_{VI}$ . $P_{VI}$ Schlesinger .
Schlesinger . $N+1=4$ , $\lambda=(1,1,1,1)$
. $\lambda$ 4 Cartan . $Z\subset$ Mat(2, 4)
$Z^{l}=\{z=(\begin{array}{lll}l 0-l-t 0 11 l\end{array})$ $t\neq 0,1,$ $\infty\}$
. $Z’$ $\mathbb{P}^{1}$ 4 GL(2) $\backslash Z/H$ .
$\Phi:\mathbb{P}^{1}\cross Z’arrow \mathbb{P}^{3}$ \S 4.1 , $\Phi^{*}\nabla$ local
$\Phi^{*}\omega=A_{1}\frac{d\zeta}{\zeta}+A_{2}\frac{d\zeta}{\zeta-1}+A_{3}\frac{d\zeta-dt}{\zeta-t}$
. $\Phi^{*}\nabla^{2}=0$






. $\zeta=\infty$ $A_{4}$ $t$
.
\S 43. Painlev\’e $P_{V}$ . $4$ (2, 1, 1) . $H=H_{(2,1,1)}$
$H=\{(\begin{array}{llll}h_{0} h_{l} h_{0} h_{2} h_{3}\end{array})\}\subset GL(4)$ .
$Z\subset$ Mat(2, 4)
$Z’=\{z=(\begin{array}{llll}1 0 0 t0 1 l l\end{array})$ $t\neq 0,$ $\infty\}$
. $Z’$ $\mathbb{P}^{1}$ GL(2) $\backslash Z/H_{(2,1_{2}1)}$ .
$\Phi:\mathbb{P}^{1}\cross Z’arrow \mathbb{P}^{3}$ \S 41 .
$(\zeta, z)\mapsto(1:\zeta:\zeta:\zeta+t)$ .
$\mathbb{P}^{3}$









. $P_{V}$ ([1], [5]).
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\S 4.4. Painlev\’e $P_{IV}$ . $4$ (3, 1) . $H=H_{(3,1)}$
$H=\{(\begin{array}{llll}h_{0} h_{1} h_{2} h_{0} h_{1} h_{0} h_{3}\end{array})\}\subset GL(4)$
$Z\subset M(2,4)$
$Z’=\{z=(\begin{array}{llll}1 0 0 t0 1 0 1\end{array})$ $t\neq\infty\}$
. $Z’$ $\mathbb{P}^{1}$ GL(2) $\backslash Z/H_{(3,1)}$ .




$\mathbb{P}^{1}\cross Z’$ $\Phi^{*}\nabla$ local
$\Phi^{*}\omega=A_{1}d\zeta-A_{2}(d\zeta+A_{3}\frac{d\zeta+dt}{\zeta+t}$
. $\Phi^{*}\nabla^{2}=0$





. $P_{IV}$ ([1], [5]).
\S 4.5. Painlev\’e $P_{II}$ . $4$ (2, 2) . $H=H_{(2_{t}2)}$
$H=\{(\begin{array}{llll}h_{0} h_{1} h_{0} h_{2} h_{3} h_{2}\end{array})\}\subset GL(4)$
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$Z\subset M(2,4)$
$Z’=\{z=(_{0}^{1}01$ $010t)$ $t\neq 0,$ $\infty\}$
. $Z’$ $\mathbb{P}^{1}$ GL(2) $\backslash Z/H_{(2)2)}$ .
$\Phi:\mathbb{P}^{1}\cross Z’arrow \mathbb{P}^{3}$ \S 4.1 .
$(\zeta, z)\mapsto(1:\zeta:\zeta:t)$ .
$\mathbb{P}^{3}$
$\nabla=d-(A_{0}d\log x_{0}+A_{1}d\theta_{1}+A_{2}d\log x_{2}+A_{3}d\theta_{1}(x_{2}, x_{3}))\wedge$
$\mathbb{P}^{1}\cross Z’$ $\Phi^{*}\nabla$ local
$\Phi^{*}\omega=A_{1}d\zeta+A_{2}\frac{d\zeta}{\zeta}+A_{3}d\frac{t}{\zeta}$
. $\Phi^{*}\nabla^{2}=0$





. $P_{III}$ ([1], [5]).
\S 4.6. Painlev\’e $P_{II}$ . $4$ (4) . $H=H_{(4)}$
$H=\{(\begin{array}{llll}h_{0} h_{1} h_{2} h_{3} h_{0} h_{1} h_{2} h_{0} h_{l} h_{0}\end{array})\}\subset GL(4)$
$Z\subset M(2,4)$
$Z’=\{z=(\begin{array}{llll}1 0 t 00 l 0 0\end{array})$ $t\neq 0,$ $\infty\}$
. $Z’$ $\mathbb{P}^{1}$ GL(2) $\backslash Z/H_{(4)}$ .


















. $P_{II}$ ([1], [5]).
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